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mmm 

NA 

[M^S3] ' JKT©(a)* : fett(b)©^-rn^T?*)*lt#^2|H«© 

(h)mm&^2<DT$ ;mmmz&\*x imu<temme>T$ ;m&x%:. mm 
mu< itfttiaz titer $ /Kffi^j^&jfc-y, ^ij-u y*yrt#'m<Dm& : &m 
■tztyrftm 

[ff^4] JKT©(a)*fett(b)<Z>V^ , rtl^"eS>«»#^2ffi«© 

>5r-.hMy -y >#>A?fC 0 

(a) K^s# 4 ^ j mmm* zy^vn 

wm&m^4<DT$ smmmiz&^T imL<i*&m<DT $ sm&x&. Mm 

y bT- h3iS&£^£^ h^^^r- hM'J - y 
KtSDNA, 

DNA„ 

y * y a° ? 3R & 3 - K f s Iff ^ 6 sb«<z> d n a . 
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[ff:£«8] Je^T©(a)-(c)c^V^i i 4^^T'^Sft^:«7|H«(DDNA 0 
.(a)^ij#^l©g»J5:tt5DNA 

(b) ffl#f#-£ 1 ©i6«K^J©1456#~2273#©t&a£©fB^J&^^SSIftV.n--^ 
,ffiS:ftS*W^5tS3-Kt4'DNA 

(c) (a) £ & (b) © D N A £ *&MW«lC ;fc & &tt@E#J &ft'*DN-A 

[S!#£9] JKt©(a)-*fett(b)CDV^m^ , T?fe* h^>>^- hMU -U 

(a)SH^J##4 GOT ^ y»IB#[#&fcS*>rS*e 

m i, < izm\itsftf=.T $ j muni* *> ft u , ^ ^ u - u > # > a * 

[SMi o] ■«T©(a)~(c)©v^'rnj^*e*-5'ai#^9iais©DNA. 

(a) @B#I## 3 ©SSS?UI:f t5 DN A 

(b) @B#!## 3 ©ifiSIB^J©2053#~2758#©|fiSOBB^I : &'*"rS-«K^n -"^ 

(c) (a) * f- \% (b) © D N A <Di&mmm t. m&m& tC & S i&mmF} ^tSDNA 

[0 0 0 1] 

[0 0 0 2] 
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v"? ^ ©MOT U *n-^;i/tnrtk CR-50£#7c (Neuron 14,899-9 

12(1995)) „ CR-50#fcjgCtt*JKT?KJ:Cajal Retzius^{C|5SM IT VN7c„ 

U-9-©MH3t^^LTreelin^^n-r->^$nfe (Nature 374 
,719-723(1995), Genomics 26,543-549(1995), Nature Genetics 10,77-82(1995 
)) „ Reelin^N^^MtCF-spondiri^fesea^ffiraffiSr-^^F-spondinK^^f > 
& H > £^T*C5M§fl!HC iiReel in* ? K©*3P# & S8M 

©Reelin repeat £ o E*&#CO&^# >/1 # ICT*& o 7c (Nature 374,719-723( 
1995)) „ Reelin re P eat(Z)#U bf- h WdiEGF^^E^-^^fe ZLOZtfr 
P> Reel in* y P M.&ME&ftSs'S.iECH) £. bTOfSH^rSp'O 3. £ jb^^SS tlT 
S„ CR-50MC&Reelin-?- U, £ !b ICCR-50& in vitro, in vivo©M 
#T?Reel in©#fg 5: EST' gS^^b^tftofc (J. Neurosci . , 17,23-31 ( 
1997), Nature 385,70-74(1997), J. Neurosci ., 17,3599-3609(1997) , Proc. Na 
tul. Acad. Sci. USA, 94,8196-8201(1997)) 0 CR-50COS!KfflSffiJiF-spondin K 
^^OilReelin repeat I©R3fC&£ Zl £ L T (J. Neurosci ., 17,23- 

31(1997)) „ 

[0 0 0 3] 

&Lh© J: e> .fcir&fr £>, Reel in© N Reel in©$|fg 
& »J, — #Reelin repeatteReel in* ft&ECM$t;fr^-£: LTCajal-Retzius 

m&te £©Reel injg£M©jfi$fC^&, <fc l J PSMb S> &tf *© 

[0004] 

#389! U\ ^:JSi•CttS»^t*<«*3^lJ&V^^|g^C33.W"SReelin (J^T, ry 
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[0 0 0 5] 

£ it. 7 7'JA y *-ifx.Jl (Xenopus) © y - y >*MI??I#^© * n -r. 

MT-f V 7 *-*©#&&($! ^frJCLfc. £©7>f V :7tf-Ai£F-s P ondinK* 
>f>fcCR-50 3g»8P&S:f3ro#, Reel in repeat (J^T, rutT-hgp^j fcgfl 

>r y b^-^'A^v^^jc^^^E-rsit Srw&jwc-ufe. ^ti^r-fy^*- 

[0 0 0 6] 

(1) 'U-U ^^^^^©F-spondinK^-r^feit^CR-SO^iiBPfeSr^ti^V 

(2) 77iJ**;^W*fett79XlCft*n ( 1 ) IB«0> h V>>7"- t> 

(3) "jKT©(a)*feli(b)<Z)v>i'rti^ , r&S (2) gB«© b5>^r- hSU- 
y >#y/\°*S£„ 

mL<temU2tifeT$ y|ftfB#Ifr&fc»; v *>o'J-'J >^ >A^K©?Stt$:/e■ 
[0 0 0 7] 

(4) jetT©(a)*fc»i(b)©v\'rti^ , rfes (2) ta«© hMu - 
■u > # >A*fCo 

(a) @H^'J## 4 © T ^ y Sfcffl#J**e> & 5 # > A * R 

(b) i3^(j##4 ©r ^ y^iH^jtcfevNT i:gu<B:8MH©r3 ;m&Xi£. urn 
3g l < « # an $ *i r ^ j mmmi* e> & u , *^ y - y > * > a * it© & ^ 
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[0 0 0 8] 

( 5 ) U - U > * > A * g©F-spond in K ;* >f > £ <fc O f CR-50fg[f$g|5& # 

, y bf- hsp^&^-^^vx h7>^r- hMy-y yzynvn*:^- FtsDN 

A„ 

(6) • 77'J #y*#:n;i/££teV?;UCfi5fc-r<5 (5) IS«tf)DNA 0 

(7) .fitT©(a)*'fett(b)OWfft^*5 Y=yy>T- hMV - V 
S&=z~K;rs (6) E*(5DNA. 

(a) @B^JS-^ 2 <D T ^ 7 -KBB^JA^ «b & -5 # > A ^ Jg 

(b) BB#I#-&2(B7S ./MBflHCfc^T l^L<ttjR«©r^ Wm 

[0 0 0 9] 

(8) J^T©(a)Mc)tf>V^*lfr-e&£ (7) IBiODNA. 

(a) BB^rjS#l©«[SIBWS:Wt-SDNA 

(b) ffl #[# # 1 © © 1 456S ~2273#© i&g (7) BB#I Sft§Ii^D-^i: 
^ h 'J hfc&#TTf (M;U£, 5xSSPE, 50»;i/A7^ K#^TTM2°C 

GfBL, 20xSSPE=3 M NaCU 173 mM NaH 2 P0 4 , . 25 mM EDTA) ) V W ;/ y ^>fXb 

, y -y >/\°?SCtf)?g<[££^-r£# KtsDNA 

(c) (a)Jt(j:(b)ODNA © £3Sffl#I £ MM 5S£& tC & S.fiSSB#J ^tt^DNA 

[0 0 10] 

(9) JKT'CD(a)*-fctt(b)©^-rtl^TS»* h^V^r- bWJ-Vy*>rt9 

st&3- K*r* (6) aa«©DNA„ 

(b)sB^rj##4©T^ >^^K^J^cfiv^T i^b<»i«fi<z)T^ yBft^^, 

[0011] 

(10) &T<B(a)~Xc)©^1*ft;&*T?*-5 (9) fB^tf)DNA 0 
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(a) BE^##3©£SK#IS:^'rSDNA . 

(b) BE#JS#3 ©a3SBB^J©2053#-'2758#©J6S©K^IS:^"rS«SI^ , n-y 
i:Xh'J>^'i>b tZ^kflryV 5xSSPE, 50%*;;i/AT^ K#fcTT?42 
X: (4BU 20xSSPE=3 M NaCU 173 mM NaH 2 P0 4 , 25 mM EDTA) ) A^^'J^>fX 

'(c) (a) $ ft (b) (7) D N A '©ffiSgB^J £ $§M W£&fC % § t&S@J?'J &tt5DNA 
[0 0 12] 

MHit^T% i/V-m,*-?.?- K, F-spondin -f >, CR-50^|^gt$^, U - U 

. TF-spondin K^-f >J tt, 'V - y > * > A* RCDN^'^flBlCfc V*T, F-spon 
dini:CD|SriCfflWtt3^3gfte,tl*1S«S:V^ 0 
[0013] 

rcR-50fg|»asfiu v**<z>y - y >A*etc;J3v%T, CR-50Mtttf> 

-Vy<DCR-50&m$t&£.1IBm%iffi&&^6. &£> CR-50#i#tt, Neuron 14,89 
9-9i2(1995)-{Cffi*<Z)^tCj:»;#5S'rSifc*« , r.#*. 

Ate* - y & & izmm&n %> z> r ^ j mmm^is^w, u t» y m 2 ti 

[0 0 14] 

ry - u -jcti, ■ y - y ^■^/li'ittf^-rsv^fcs^ 

mzmmZ-&2>mM*mfZZ£tfX*g2> a Z(Dmm\$. Nature 385,70-74(199 
7), J. Neurosci., 17, 3599-3609(1997), Proc. Natul. Acad. Sci. USA, 94,819 
6-8201 (1997) »CiB«©2M5SJC«i: y flURf £ Zl £: g £ 0 
[001 5] 
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[0016] 

mm ^7>fV-}a5PCR ODMJjl* T 7 y y * #x;i/ U - U > (Xr ee 1 in) 
©PCR»lAS^Sit^tfe. JKV^dfctC, S'-RACEfC «feS<j¥«f3^e>, Xre 
elin£liN*«ffltC&S"**F-spondiii >f > £ t > A>i?<Z>3P# - 

#BJ! £ ft o £ D ^M^Xreel in£ £tfh^>>T-h M^Xreel in& £ %, 
SSftfe. in situ hybridization^ £ ^£M©ij£^jg#!ttJI^JE«B©l!g 

« jc^ ffi s n, v ts<D\%M (st . 47) ic ft o t a* e> it^m 

[0 0 17] 

*^^©h^>^- h£fy-u >*>/t*j£tci±, y-y > 8 

5 Reel in repeat#jte V> 0 Reelin repeat ^EGF^^E^- - 7 £ t;OlH?!j 

filCiB^^Sftt^*. Reelin repeat}* y - U > # 

[0 0 18] 

##§BJ!tf> h^>>!r- hS'J - U >A?fC£n- K'T-ScDNASrlSSI 
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[0019] 

IMMMl ] 7 7'JA^X^x;i/ • U-U y (Xreelin)(Z)^ n-->^ 

35$J(Nieuwkoop, P.D. & Faber, J. (1967) in Normal Table of Xenopus lae 
vis (Daudin) , (Nor th-Hol land Pub 1 ishing Company, Amsterdam) .)~? 7 U 3) V 
^^fx^/^K3^e>3fi|JS{bfe^RNAJ: »J, Super Script II (Gibco BRL) £M^T 
^>^*Afcy^-r ^ >^LfecDNAS^b, r*l£$gS:/^-fV-£fl!VN£PCR 
■K frVtca —M ©ABM ^5>fY- (5* -A (A/G) TT (T/C) GG I AA (T/C) CA (A/G) TT (T/C) 
ATGTG-3' (.H2#f##5) £ <fc tf5* -TG(T/C)TCICCCAT(T/C)CA(A/G)TT-3' (®2#J# 
#6) ) feffi'^T, H 1 »C^^^SIB^J©362~696lCjt!f|S'rsXreelin©PCRWf>i '■ 

r©rcRjg^©J:>J±^JCft*i-«5IB?!IS:^Sfe«), 5* RACE (5' -rapid 
amplification of cDNA end) ZMMLfc. 35#§T 7 U * 35f':n;i/£IBEfr ?>#JBI 
Lfc^RNAJ: Fast Track 2.0dp'y h (Invitrogen) S:M^TPoly(A)+RNA 
$gl/£ 0 «fc(Z>#JBli, Gibco 5' RACES/ J* ^ Aver .2 (GC rich protocol Gibco B 

rl) zm^xmrnisfe. mi&<D<$tmt* m^mmm7°^4^- (s'-atgtcct 

CACTGGAAAGATC-3' (fg#j#-5§- 7 ) ) V*T :/9>f > ^ Lfc. « 2 
CD^§gjg4^CA^-;i/£tf U AUAPy^-fV- (Gibco BRL) 33 J: tfitfc^#J|lft 
y^^fV- (5' -CAGCAACACATAGGGGACAA-3' (fg?fj## 8 ) ) £MV>TPCR£|yi£L 
fe 0 3' RACE*/* 7^ A (Gibco BRL) £ ffl V \ T 3' -RACE (3'-rqpid amplificat 

ion of cDNA end)&m&t,£io He U zljl 9 l/** K (5' -GGCCACGCGTCGACTAGTACG 
AATTCATCTATAGC(T) 17 -3' (@B^(J§# 9 ) )£Jg^T» Super Script II iCioT 

33 J: tfiHS^-^M W ^7-f7- ( 5 ' -CAGTGTCGTTGCTTCCCACGTGAGTCATCTTCCCA-3' 

(SB#J## 1 0 ) ) &JSv*TPCR&ISS6Lfc. rcDPCRMjfc, _tfBr#V#-^ 
^'fV-fcJttf^-r'K (nested) 3t<£^#MtfJ^^ V- (5* -CGACAGGTACAGG 
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ATGTGTCAACTTCATGGCCACA-3' (SB#J## 1 1) ) £M^T £ £ iCif ifgLfco 3©X 
K^#P>tl, m^pGEM-T Easy # - (Promega) \ZtU-y 

h - hS7^ V^^-A&lRlSLfeo cDNAv W U — 

tf)*? U -x^^CfcoT, %^mzm^m^mnfimm^nr^ Fast Track 2 
.0*y h£/B^t56JE7:7y;2ry*;#x;t, • <fc UsI§gL£:Pol y (A 

)+RNA ;*'J =f(dT) 12 _ 18 ^3 J; Z*5y#<W\*V?- £&IC Hi moiSmzgi 
MLtca -£j&L£cDNA£ * ZapH7T-^^^^-(Stratagene)lC^L^ 0 13 
1 IC^-r^SH^J^^^ V^-^- K414 ~1253lC^-tS 32 P^^^^a -^?:M 
V*T. lxl0 6 f@£>$U£L£:* U-ykTst V --yVLfco f©^2lo^a 

<DZ? Is*?- K@E#I (1294-1869) jWbfrlC&ofc., Ell IC^*? bhf K 

mmt'pft < t 3 m<z>m±L l ^pcr^ic £ o xmuz nr=.. 

[0 0 2 0] 

U -U >077 U *#x;WC£tf£;TO^£#££#), reeling 

•5*., F-s P ondinK* -f >£CR-50 X t? h - :7M«<Z>|8I<b9&lit 5: Ht?:7 9 V- 
*fte, hreelin»Cl«StCffi|g«iK^&^lhsWT^rS:^*SL/fc. #CJC, 

156^*f(bp) 05'^#n- Kflg«J3.<fct)fl873 bp© 3- Kflg«*^HSS tl'S «fc" 
e)(C, 5'RACE£??V^ cDNA^ 4 7^ V - £ X 2 U - X y ? h f- (®1A) „ . itl& 
0>BI#Mi, 3o©S!lSCL-fePCRj£^S:iB^rJS!t3t'r«iiltCJ:oT?ai8Stlfe. T 

x"?X/tl h©Reelin©T^ y ^I2^J<Z)iti? (D* Arcangelo, G. , M 
iao, G.G. , Shu-Cheng, C. , Soares, H.D. , Morgan, J.I. & Curran, T. (1995) 
Nature 374, 719-723.; DeSilva, U., D' Arcangelo, G., Braden, V., Chen, J 
., Miao, G., Curran, T. & Green, E.D. (1997) Genome Res. 7, 157-164.) It 
, 3i^JCfeV%T«#S*lfei!g«&We»^JC-Ufe. Xreelin (DMfeZ *l<5 7 ^ J M 

*lTV*5#, #{CF-s P ondinK^^r >jC^3VNT^#$tlTV\§ 0 F-spondin K*>f 
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'yft<z>m-&& ^*i^ti93.2% J3<fc 0^95. l% fc*£5£aft&. 

, CR-50 Xt° h-T^I^fe"^^ F-spondin F*^f>£Reel in repeats© f£\Z& 

% T'-foz (Ei2A, 2B) „ z.n^(D%gm$. F-spondin f* >f ytfmmw^mmr* 

& Z> Z £ £ & < m m b T V a £ „ a * &F-s P ond i n F ^ -f <> T ^ £ ISI§5 -5 C 

R-50 '#in vitrofc<fctfin vivo£>M#fC £ V'kTReel in^fg & zf U y >7 "T Z> Z. £ £ 
JWfu&C#'g-LTV^<Z)-e(Ogawa, M. , Miyata, T. , Nakajima, K., Yagyu, K., S 
eike, M. , Ikenaka, K., Yamamoto, H. & Mikoshiba, K. (1995) Neuron 14, 89 
9-912.; Del Rio, J. A., Heimrich, B. , Borrell, V., Forster, E. , Drakew, A 
., Alcantara, S. , Nakajima, K. , Miyata, T. , Ogawa, M. , Mikoshiba, K. , De 
rer, P., Frotscher, M. & Soriano, E. (1997) Nature 385, 70-74.; Miyata, 
T., Nakajima, K. , Mikoshiba, K. & Ogawa, M. (1997) J. Neurosci. 17, 3599' 
-3609.; Nakajima, K. , Mikoshiba, K., Miyata, T. , Kudo, C. S Ogawa, M. (1 
997) Proc. Natl. Acad. Sci. USA 94, 8196-8201.), Z. CZ)^^M 1 ^i#^CPl^^V^ 

o 

[0 0 2 1] 

i^HI, F-spondin F* >f > i: tfCR-50 x.'tf h - ^fll^©^ £-^tfXreel intf) h 9 
y>T- h ST^fV 7*- A^lll^^tlfe (SIB, 2B)„ Ht*i£<, ^1<^ 
ZLtiZ, Z\(DffiMte7J V 7^-AtiReelin repeats£-£ < & tctz Z. <D F 7 
y>T- hf7-f V 7*-<MG£VaT&, TGGzi F >©H 2 CD 5? V Is*?- F^£* 
7 U*-^ FSH^J^^M©5? ^ l/*^ Fge#I£M&oTVA£ 0 TGGn F>#TAAfc 
^t)ot^50T'fe5. ZIOMMii, 433^©T^y^ (hUt^h7T>) £iS& 
lh=i F>(TAA)iC^;L£ 0 ^©^{£698 bp©#=i - FM^cA^^> ^LTitfU 
^^-^^^^^^(AATAAAJ^^UTt 1 -;!/^^^©^ bpi^CJgtlS. ^ 
Mfc^tfF^^-FMcDWT'M&oT^S** l/;*^- F&, V7*reel incD:n 
3f V >#lltf>;fc3§{C>TCbT (Royaux, I., Lambert de Rouvroit, C. , D' Arc 
angelo, G. , Demirov, D. & Goffinet, A.M. (1997) Genomics 46, 240-250. ) e 
Z<DTJ V 7^-A*H^^^CLT^D'g)(Z)^»^^^^C^#f$tlTVv^v^^, 
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-;i3J:tf h^>4-- h§?7-f V 7 * - A<Z)<£{C#||lft& V /l-X^y-f 
V^PCRifi|@£, Jf;'J*mk£i~&<7 2/#2*K7 m ?4 $ >^3 4lfccDNA©^'r*i> 
btllLf:. iixe><OPCRtiPif^fc%ra- : -9->r>C©J||*g^* 

[0 0 2 2] 

fc5 g CDpoly(A)+RNA ^#I/->{CT^7^ U «i!C*l&&fffco fctfe, Zeta-P 
robe Blotting Membrane (Bio-Rad) fcHE^ L 7G^M£ J: t>* h 9 y>T— h MiC 

K414~1253£ J:tfl302~2099fC>6JiS'rS) £M^T, [ a - 32 P] UTP [ 
a- 32 P] CTP SrMV>fein-vitro<g^fc J:oT 32 PfRS»'fbRNA^ , n-^&^Ufe. 

5xsspe/50%^;i/At^ h\ s*ryj\-vmWL&&?to.s% sbs&^trtttttrifttp-e, 
60°CT* — Bft^W #>fi?- S/a bfc„ 2xSSC33«fc tKO.lX SDSfc-^fra 

^fc^TSO'C-e^ )l#-*30ftmffi&l>. #?{C0. lxSSC J3 J: #0.1% -SDS& 
^tf««?K«:Mv^r60TC7?30^IBISfe^Ofc. 
[0 0 2 3] 

(0.3) o M^^^ffitc^ii-r-SSH^Jlc^f-r^RNAyn-y^MVAT, 12 
~l3^n&S(kb)©]fg^jg«1&ffiL£ 0 Iffl^il 7 7 U # V * #x;WCW: 
£1$. V* ^KfcttSreelinClg&LfcB':*^*: LT^M©reel in^#^Ef 
Sifc&asLTV^S. Z<Dm^mmv>mz. 2.8 kb©BriSi*K^£&fc* fcK^iE 
Sti'fc. $^(c, 3'*ig*3- Kiig(l:^D-^t LTfflv^^ 2.8 kb©^ 
#<0«^#0>##fcffi3*lfc. h^>^- h§?ti. 1299&g<Z)=l- K««fe«fc 
t>*698JfeS©3' ^$#HHIR{g«c&£ L, * feitl* T'fCS' 5fcSg#»aRfB«®156&" 
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[0 0 2 4] • 
RT-PCRlC«fc£, Xreelin mRNA£#g3ig-r £ B# 

2$ffllSi§^3<J:tJ J 7, 8, 10/11, 12.5, 13, 15, 19, 22, 28, 35/36, 42£<fct>* 

S: U . ¥ jg«J 0 1 /40 & 32 P-dCTP & m V > £ PCR (C . PCR if =y <i V - \% 
5£-£MXreel in£ h ^ >4r- l>SXreel in£ <Z>#jHfi«rtT?&ff b fe (5' -TCCCACA 
ACAAACCTAAGTT-3' (MB^J## 12) fej: ££5' -ATGTCCTCACTGGAAAGATC-3' (IB?!|# 
#13) ) . *ffig£:LT, n-©»g&Mv^fc;* h>H40)PCR%|Si6Lfc (5* - 
CGGGATAACATTCAGGGTATCACT-3' (|B^J## 14) fei 05' -ATCCATGGCGGTAACTGTCT 
TCCT-3' (®2#J#-^15) ) „ PCR©-9->T ^^/»tiXreelinJCOVATtt24, tXh 
>H4fCoV^&19-e&o£o 
( 0 0 2 5] 

te^t/^JC^WSXree'lin^CDjg^lE^&RT-PCRtC iotl^bfc (®4A 
) o i©7yt>fK:ffl^7>f h^W^ii 

JB©^^ V-*f£fflVN£PCR£||5£L£o #8£©OTlC;}3V^teXreelin mRNA 
ttfcfflgtll*,' iOmRNAtttfeJOWSK (28$) KfcV^*J«>T3§|Jh*lfc. . 

s» * >>cd © t © y ;i/ ic & vf z> */ y-t- a, j; y % t± 5 # ic & 

reel in aRNAW:E8tfctC in situ A>f -fV #V if- V 3 > iC <fc o TE8J£*HMfcffl 
«TfBfcfc»K JSRfltflSSJCfeVNriS^StljttWSdkeda, Y. & Terashima, T. (1997 
) Dev. Dyn. 210, 157-172.; Schif fmann, S.N., Bernier, B. & Goffinet, A.M 
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. (1997) European Journal of Neuroscience 9, 1055-1071.; Alcantara, S. , 
Ruiz, M. , D'Arcangelo, G. , Ezan, F. , de Lecea, L. & Curran, T. (1998) J. 
Neurosci. 18, 7779-7799.) „ 77 U jtjy *jfx.Jl<Dft£.lZ&V&&mft1Si& 

«T**J&0DE8K:ra'i3 , r<5. Lfe^ot, Xreelin^(DS^^bttx"?Xreeli 

[0 0 2 6] 

urn 

V-fc<fctf5'5fiS8tCFAM (5-carboxyf luorescein) -£LT3'^3g&CTAMRA (N,N 
,N' ,N' -tetramethyl-5-carboxyrhodamine) U ^5?^ l^^"^ 

n-^daqMan^n-^) Sr/SV^, ABI PRISM 7700 (Perk in Elmer) {C«fcoT 
SMB0&-'.'8*<B«I8 (2IHI, 22»§, 28»t3J:tM3#©£E) ";J5J:tf50~54 
JBK©a^r-©aJ^^e>^RNA&H«K-Lfc' (H5C) . Super Script II (Gibco BRL) 
£J:tf^>#A^=»f-!7-V-£J§V^, znb<DRMVy7Jl<Dl g*Mbi£5£¥(RT 
)&|g«&U 3a^«^?jg«^(3Dl/40S:"TaqMan^ , □-■^S:fl|v^fePCR^C^^tfe. d©PCR 
^^©'^TStttTaqMan PCR Reagent Kit (Perkin Elmer). (D^U hn-MC^ofc 

#*T*W£<fctf^M^£*&£ = ^SXreelin&tfem-*-£fc«>,- 1-M<D7 
7>fT- (5' -GTCCTGATCTACAAACACCTGCTACT-3' (BB^IS^ 16) £ J; t>*5' -AGGTA 
GCACATGGACAAAATCC-3' (@B#J## 1 7) ) 35 J: tHaqMan^D - (5' -(FAM)CTGA 
AGCAAACCAGTCACCGTGGTCA(TAMRA)-3* (gB#J## 1 8 ) ) SrJB^fe. h5>^T-> 
MXreelinlC-D^Ttt, 1 M^^-f V- ( 5 ' -TAGTG AGTGTG ACA ATCAG AAGTG A-3' ( 
@2?!l## 1 9 ) «fc t>V -GGCCCTTTCTGGATA AG AATC-3 ' (@B?!J#-5§- 2 0) ) J: t>*T 
aqMan^n - :/ (5' - (FAM) TCAACCATTTGCTCATACAGATGCACA (TAMRA) -3' (gB#J## 2 
1) ) 5S£MXreelin££& h^>>r- h S^Xreel in&C#||lft&SB#J £ 
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#20 0 0—10 9954 

[0 0 2 7] 

<Z)*£^<o;fr(DBS*T*M5eL£. (EI4B) o ^^MFAM^iOTAMRAiCfcoTS* 
T^fc <fc t>*3' ZWM Ife^n - V^TaqMan PCR&&&C J: o TRNAO* 

&£*U PCR©P^lCfctf£^a-^tf)#Jg£i^L£o h^^r- h^Xreelin 

©is^{j;28«i©& ^ y x-w&zmm 2 *u «©ai8-e'ii ^ cd ^> & & s a* ic 

3£ < & o i ©$&33i A # - > li^^MXree 1 in ©'$831 A * - > JC^ffil L/tfi»J 
> Sfc^MXreelinlCfcf-r* K^>^T- h3[Xreelin©j^jtSpSH:$&£©£JBra 

[0 0 2 8] 

CH5feM5] in situ/\-r^U #V if - */ 3 >&&C «fc £Xreel in mRM(Dm&'it<D 

SDS(CS^5< in situ /\>f rf U If- 3 > ^ n h H - ;i/ (Shain , D.H. & Zu 
ber, M.X. (1996) J. Biochem. Biophys. Methods 31, 185-188.) fcflJV^o 35/ 
36$J<Z) 5: MEMFAHflffM (Har 1 and ,. R.M. in Methods in Cell Biology (1991) 
(Academic Press Inc. , San Diego), pp685-694.) tpT'QOftT^Mfe b t=. a 47$§<Z) 
jK&MEMFAtfi-ejSftflU ifP^MEMFACp-eg0^raH^bfe o EflA©414~1252fC*f 
JS^S*? 1^3=- KBE^-Stf^*^ KDNAfcjfcMfcLTfflVvt* in vitroig 
^JC*oT^=f*2/^*->«|8R'ft;RNA^n-^'S:^Lfe. Purple AP (^-U> 

&HJ6Lfc. 70% PBS £»#L:M%/15r>fc/l/AT;i/"rfc K*T?51JB©IKfc»ffiL 
, $TjP&|eI-@^#T— Bfc©^L£ 0 KTft^ft (Tissue Tech) ICfeil 
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'WJtt*x77*- -emmm tc v femmm & . m iz o v % x & m-mm 

WilzmMVt=.ZCl?mffi.*:$iHLf=.o ^MXreelinfcitf h^>>!r- hMXreelin 
IZft-tZKM-fU S1A©1296-~1825J3 «fct>*EHB(Z)1302— 2099{C*f/^-r-5 
SB^U^^^tl^ tl^L/feo Xdii£ £tfx;f * y^;i/* >(eomesodermin)^c*f••t 
£RNA^□-:m, 511©7 7^^^^x;i/ • >}" # V ^> ^ £|g§g L £cDN 
Afr £ #it^^ 7 (Xdl I IC -D V * T ft 5' -CCTCCAAGTCTGCCTTTATG-3' 

(@H#l#-^2 2) £ «fc 5* -GCGGACAACAATATGCAAGG-3' (I2#J## 2 3 ) , X;*-* 
Vr^K > {C O V* T ft 5 ' -GCGG ACA AC AATATGCAAGG-3' (SB?'J#-5§- 2 4) £J:t>*5'-G 
GTTGTTGACAAACTGGTCC-3' (ffl#f#-^ 2 5 ) ) V^T^fcPCRWrtf &-£tf>^ X 
^ K«fc 'Jlibfc. 
[0 0 2 9] 

Reel in^tt V * J»tfD|g£ (C £ £ £ ^ £ MP} L fc»*t£<D7gffttC&g £ 

x^jv<Dmmizm&temmm.z±<^zte\<\ ife^ot, xreeiin#v?x#r 

£«<Z)*B|Hl%T*& * ^x;i/M^* (dorsal pal 1 ium) T*f§JE$ tl-S 

fr¥ O fr\ZMMT*%>£> (Northcutt, G.R. & Kaas, J.H. (1995) Trends Neurosc 
i 18, 373-379.; Fernandez, A.S., Pieau, C, Reperant, J., Boncinelli, E. 

& Wassef, M. (1998) Development 125, 2099-2111.) „ Z(D & SW^S t=.&>. 
»&C£tt£Xreelin mRNA<Z>#^ & <fc U B&Klk$$ L fz. Xdimdistalless£>y 
y U %y *j3^)lMJfo%3X*$b U (Asano, M. , Emori, Y. , Saigo, K. & Shiokawa, 

K. (1992) J. Biol. Chem. 267, 5044-5047.), i»&iC;fc^T383i3*lS£i:# 
ftl^tlT (Asano, M. , Emori, Y. , Saigo, K. & Shiokawa, K. (1992) J. Bi 
ol. Chem. 267, 5044-5047. ) D Xdll mRNA&,»|CDtt{8BcM ; & LT £ »J (®5D) 
, ZLTZreelinm^mmtMUm&nm&V&WW WWftm lateral palliu 
m) (H5C) „ ^{ai^S^^iJtC^M-tS^fll^fCJSVAT^, 

MJ^li^^^fT^Ktt'©^^;i/-V5 : -^^(Cajal-Retzius)g|jgg^*f^b, fit 

wm&mmn&m r ? a * > h <Dmmm^mm iz & v ^ x m e> & &mm & l 
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[0 0 3 0] 

a * J± y V V ft V * # x /b IC £ S Xr ee 1 i n%1%MM & |WI 5t L £ „ X * V 
rimy (Eomd) tt^©fiipi^M-e#M^ic^Ji$ ftS i t ifift tlT (R 

yan, K., Garrett, N., Mitchell, A. & Gurdon, J.B. (1996) Cell 87, 989-10 
00.; Ryan, K. , Butler, K. , Bellefroid, E. & Gurdon, J.B. (1998) Mech. De 
v. 75, 167-170.) „ Eomdtc'^-rS^O-^&MV^'T, &*\*feia#MM&ifi511l8 

mreelin1fc^m%l)mVrtZ-yT*fe$2 ftZZ.il (05E) SW^^tC Lfe.', 

° 

[0 0 3 1 ] 

JP©t}n-;1/V^> Kin situ/W 7V #4 Xreelin^Tf^l^S 
tlS'iil&re&^JCL/fe (05B) „ Xreelin^lBliaCD^'ffc&fPIHicjWW'rS 

Xreelin#M»^n-"^S:fflV%T54»|©M©fllWTffii:^>r^U 
fe„ Xreeli'ntt, ^©*%*S^Cfe«^sm#JlSiKjliS©T^CMV^«S tlfe' (0.5 

b) o MnmmmmzM'DTgtMWkmmiz. z&Tiz&m-fz&mffimspizA 

Vs #/£tf>|g( lamina) -try -fey b<Dffi-&&t>&.- V^reelin mRNAtf) _h.fi: 

^ttJWJ9B«^**ie#ttiES'??***^ .»JKM«»©M^S:mi- (Frost, D.O., 
Edwards, M.A., Sachs, G.M. & Caviness, V.J. (1986) Brain Res 393, 109-20 
Jo m&mizmjL&H* ift&Of-^ii, Xreelin^_feffi©j»jKM#|flCfc 
V * T fa & © f£ 3ff & # 1" S - .i: & a* b T V ^ 0 
[0 0 3 2] 

#tt£-3^T«, Xreelin*/^^ttJft%1ffl|hft*i|[ffll<Z>iaiK:fe*iEtf»®fC 

v^^;wiffe#K:*tfcfii3;riS (H5H) . zift & # - > li v ^ ^ 

->tC^{g(LTV£ (Ikeda, Y. & Terashima, T. (1997) Dev. Dyn. 210 
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. , 157-172.; Schiffmann, S.N. , Bernier, B. & Goffinet, A.M. (1997) Europe 
an Journal of Neuroscience 9, 1055-1071.; Alcantara, S. , Ruiz, M. , D' Arc 
angelo, G. , Ezan, F. , de Lecea, L. & Curran, T. (1998) J. Neurosci. 18, 
7779-7799.) „ 

[0 0 3 3] 

h^y^T- hMXreelincAM#ft3:ig^££#)> Y^y>T- hM#M^^D- 
y$:fflVNTin situ^-f^y if— > 3 L £o iZ%±MXreel in 

(®6A) ic^LfeA^->©^^^>>^^;i/M^T^ai-rsz:h^-tr^fe ( 

06B) „ tf&CDMcfCfcVMrtein situi/ y+Jl 2> Z £ i$X* £ 

flT', i^tt77'J ^ v y^**x;l/M©S^CO^Ii|)cfi*(73RNA$:MV^T, TaqMan 
PCR^SrHifeL/fe (06C,'6D).. ^£3!©»RNA#lgU$, SEfe J: /MKtC^JItC ' 
JiV^SfU ^tlliin situ A-f^U >i:J:otie>^i:4ofe» 
3iA#->tC— £fcL£. h^>>!r- SMXreelinli^MXreelinlC^L 

£#*fj£^U £n£MXreelin{c*j"f £ h^>>!r- NS!©JW«:£<Z>1!S*£JCfcl> 

T%$jiore&o£ 0 «*©spg** (H4B) mjj<D3& 

[0 0 3 4] 

'j^stsstifc. n&^i8HS<z>y-9-^JK©^ni&^ (ate^aittPCRjcky 

#5£L£) ^bfil^Uffib, rr*^total RNA£|fiffiL£ 0 5' -GGCCACGCGT 
CGACTAGTACGAATTCATCTATAGC(T) 17 -3' dB#|## 9 ) V- £M VNTFirst 

strand synthesis£?f V\ 3.41 ^Adaptor primer AP2 (5' -CGCGTCGACTAGTACGA 
ATT-3' (BE?U##2 6) ) £ y - y >it^#M^J^"^ >f "7-RL-ll (5' -CTGATT 
GGATTCAGCTGGAG-3* (@B#J## 2 7)) 1?PCR, £ £ tC r (DPCRj^ £ AP2 £: 'J - >J 
>Ifi : f#IIW^7>f V-RL-12 (5' -ATTCAGCCCACAGAGAAGTC-3' (@B?'J## 2 8 
) ) T'nested PCR^MTofco 
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[0 0 3 5] 

^■©rcRT* 3 K&flS&U ^tl^tlpGEM-T Easy/<* # -lCj|H#&#, 

Sequence&ffofe.fciS, -?-<£> F*J<D-~o#, V U — U ><Z>exonl4^ 

'Ts-J^jlry £ U - U > # > ? «0>58 V > «:exonl40>*ife <D T ^ J 

fc. ^07^©h7^ - hmV - U >©3'*aSR1S«CD*«lCtt«»©poly 
-adenylation signal (AATAAA) #ffi£ig£*l£: 0 
[0 0 3 6] 

, nmmm(Dmm^iz^smmm^£^>mm<Dmmizmmx^^ a 

[0 0 3 7 ] 

SEQUENCE LISTING 

<110> RIKEN 

<120> Truncated form of Reel in protein and DNA encoding the 
same 

<130> RJH11-060N 

<140> 
<141> 

<160> 28 
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<170> Patentln Ver. 2.0 

<210> 1 
<211> 2274 
<212> DNA 

<213> Xenopus laevis 

<220> 
<221> CDS 

<222> (157).. (1455) 
<220> 

<221> sig-peptide 
<222> (157).. (234) 

<220> 

<221> misc-feature 
<222> (241).. (726) 
<223> F-spondin domain 

<220> 

<221> misc-feature 

<222> (847).. (1197) 

<223> CR-50 epitope region 

<400> 1 

cattctactg tcacgttaac tttccatttt cttcacttta actttgaaga atttaaaaaa 60 
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aaccattaat tatatattta tataaatata tatatataan ctctgtatcc caggctgctt 120 

atgaagaaag ctcattaaga acagtgggac ccagga atg gaa ctg etc cac acc 174 

Met Glu Leu Leu His Thr 

1 5 

ttc tgc ggt ggg cgc tgg act ttg ctg etc ttc acg ggg ate ttg tgc 222 

Phe Cys Gly Gly Arg Trp Thr Leu Leu Leu Phe Thr Gly He Leu Cys 
10 15 20 

ttt gtt gtt gee cgc gga gtg ggg tat tat ccc agg ttc tct cca ttc 270 
Phe Val Val Ala Arg Gly Val Gly Tyr Tyr Pro Arg Phe Ser Pro Phe 

25 30 35 

ttt ttc ctt tgc act cat cat gga gaa ctg gaa gga gat ggg gaa caa 318 
Phe Phe Leu Cys Thr His His Gly Glu Leu Glu Gly Asp Gly Glu Gin 

40 45 50 

gga gaa gtg etc ate tct ctg cac ctg gcg ggc aac ccc age tac tac 366 
Gly Glu Val Leu He Ser Leu His Leu Ala Gly Asn Pro Ser Tyr Tyr 

.55 60 65 70 

ata cct ggg cag gag tac cat gtg acc ata tec act agt acc ttc ttt 414 
lie Pro Gly Gin Glu Tyr His Val Thr He Ser Thr Ser Thr Phe Phe 

75 80 85 

gat ggt ctt ctg gtg act gga ctt tac act tct acc agt gtt caa gcg 462 
Asp Gly Leu Leu Val Thr Gly Leu Tyr Thr Ser Thr Ser Val Gin Ala 
90 95 100 
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tct cag age att gga ggc tct aaa gca ttt gga ttt ggt att atg age 510 
Ser Gin Ser He Gly Gly Ser Lys Ala Phe Gly Phe Gly He Met Ser 
105 110 115 

gac cgt cag ttt ggt ace cag ttt atg tgc agt gtc gtt get tec cac 558 
Asp Arg Gin Phe Gly Thr Gin Phe Met Cys Ser Val Val Ala Ser His 

120 . 125 130 

gtg agt cat ctt ccc aca aca aac eta agt ttt gta tgg att gca cca 606 
Val Ser His Leu Pro Thr Thr Asn Leu Ser Phe Val Trp lie Ala Pro 

135 140 145 150 

cca gca ggt aca gga tgt gtc aac ttc atg gee aca gca aca cat agg 654 
Pro Ala Gly Thr Gly Cys Val Asn Phe Met Ala Thr Ala Thr His Arg 

155 160 165 

gga caa gtt att ttc aag gat gec ctg gca caa caa ctg tgc gaa caa 702 
Gly Gin Val He Phe Lys Asp Ala Leu Ala Gin Gin Leu Cys Glu Gin 

.170 175 180 

gga get cct act gaa get ccc ttg egg cct aat tta gee gaa att cac 750 
Gly Ala Pro Thr Glu Ala Pro Leu Arg Pro Asn Leu Ala Glu He His 

185 190 195 

agt gaa age ate ctt tta cga gat gat ttt gac tea tat aag ctt cag 798 
Ser Glu Ser He Leu Leu Arg Asp Asp Phe Asp Ser Tyr Lys Leu Gin 

200 205 210 
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gaa ttg aat cca aat att tgg etc cag tgc aga aat tgc gaa gtt ggt 846 

Glu Leu Asn Pro Asn He Trp Leu Gin Cys Arg Asn Cys Glu Val Gly 

215 220 225 230 

gag cag tgt ggt gca att atg cat ggt ggg gca gtc act ttt tgt gat 894 

Glu Gin Cys Gly Ala He Met His Gly Gly Ala Val Thr Phe Cys Asp 

235 240 245 

ccg tat gga cca aga gaa ttg ata act gtt caa atg aac aca act acg 942 

Pro Tyr Gly Pro Arg Glu Leu He Thr Val Gin Met Asn Thr Thr Thr 

250 255 260 

gca tct gtt ttg cag ttt tct att ggg tea gga teg tgc agg ttc age 990 

Ala Ser Val Leu Gin Phe Ser He Gly Ser Gly Ser Cys Arg Phe Ser 

265 270 275 

tat tea gac cct gga att gtg gtg tea tac aca aag aat aat tea tct 1038 

Tyr Ser Asp Pro Gly lie Val Val Ser Tyr Thr Lys Asn Asn Ser Ser 

280 285 290 

agt tgg atg cca ttg gag aga att agt get cct tec aat gtt age ace 1086 

Ser Trp Met Pro Leu Glu Arg He Ser Ala Pro Ser Asn Val Ser Thr 

295 300 305 310 

ate att cac att att tac eta cct cct gaa get aaa gga gaa aat gtg 1134 

He lie His He He Tyr Leu Pro Pro Glu Ala Lys Gly Glu Asn Val 

315 320 325 

aaa ttc cgt tgg agg cag gag aac atg cag gca ggt gat gtg tat gaa 1182 
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Lys Phe Arg Trp Arg Gin Glu Asn Met Gin Ala Gly Asp Val Tyr Glu 

330 335 340 

gcc tgc tgg gca ctg gat aac att ttg att ate aat get get cat aaa 1230 
Ala Cys Trp Ala Leu Asp Asn He Leu He He Asn Ala Ala His Lys 

345 350 355 

gaa gtc gtg tta gaa gac aat eta gat cca atg gac aca gga aac tgg 1278 

Glu Val Val Leu Glu Asp Asn Leu Asp Pro Met Asp Thr Gly Asn Trp 

360 365 370 

ctt ttt ttc cct ggg get act gta aag cat ace tgt cag teg gat gga 1326 

Leu Phe Phe Pro Gly Ala Thr Val Lys His Thr Cys Gin Ser Asp Gly 

375 380 385 390 

aac tct ata tat ttt cat ggt aca gaa age agt gaa tac aac ttt get 1374 

Asn Ser lie Tyr Phe His Gly Thr Glu Ser Ser Glu Tyr Asn Phe Ala 

395 400 405 

act ace aga gat gtg gat ctt tec agt gag gac ate cag gac cag tgg 1422 

Thr Thr Arg Asp Val Asp Leu Ser Ser Glu Asp lie Gin Asp Gin Trp 

410 415 420 

tct gaa gag ttt gag aat eta cca get ggg taa attttagatg tagecatgag 1475 

Ser Glu Glu Phe Glu Asn Leu Pro Ala Gly 

425 430 

cattacattt tatcacgtga aaatgeaaga aacagtattt atatacatat tttaaaggtc 1535 
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aatacagaac cctataaatg gcaggttagg gctaccatgt aaatattttt aatgttcata 1595 
atgtcatagg tggtaagtat tttacatagc agttactgat tgattattat tgtttgtctt 1655 
ttacccagtt acagctaaca cacagggcat ttttttccaa tggcaacatc cattttgccg 1715 
ctctgagcag aacatttgtt tcatttatgg catttgaacc tgtgtctatg agagtgcagc 1775 
taaaataaac ttcctggcta tgggtgttac catacaacac tggtacctca tgacatatga 1835 
aaaatatgac tcacattaaa tcagtaagat cagttcaagt atagtacggt gcattaatct 1895 
gccaataaac atttagaatt gtattttata ttttatattt aagattagaa ttgactccat 1955 
tcttgtacct tgcatcacat ttgtggctag tttatgggtc aatagacagc catcatacat 2015 
tagtcagagt aaatcgagca ttacaaaact caatgagcca tagtgagtgt gacaatcaga 2075 
agtgactgtc aagtaaatca accatttgct catacagatg cacatttgaa cagtggattc 2135 
ttatccagaa agggccattt tttactatca ctctgggatt taaatgccac ttctaattgg 2195 
aacttccagg tcacaaaaat agaatggaca tttaaacatc atggttctca ttacccctaa 2255 
taaaactccg gttttttta 2274 

<210> 2 
<211> 432 
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<212> PRT 

<213> Xenopus laevis 
<400> 2 

Met Glu Leu Leu His Thr Phe Cys Gly Gly Arg Trp Thr Leu Leu Leu 
1 5 10 15 

Phe Thr Gly He Leu Cys Phe Val Val Ala Arg Gly Val Gly Tyr Tyr 

20 25 30 

Pro Arg Phe Ser Pro Phe Phe Phe Leu Cys Thr His His Gly Glu Leu 

35 40 45 

Glu Gly Asp Gly Glu Gin Gly Glu Val Leu He Ser Leu His Leu Ala 

50 55 60 

Gly Asn Pro Ser Tyr Tyr He Pro Gly Gin Glu Tyr His Val Thr He 
65 70 75 80 

Ser Thr Ser Thr Phe Phe Asp Gly Leu Leu Val Thr Gly Leu Tyr Thr 
85 90 95 

Ser Thr Ser Val Gin Ala Ser Gin Ser He Gly Gly Ser Lys Ala Phe 

100 105 .110 

Gly Phe Gly He Met Ser Asp Arg Gin Phe Gly Thr Gin Phe Met Cys 

115 120 125 

Ser. Val Val Ala Ser His Val Ser His Leu Pro Thr Thr Asn Leu Ser 

2 5 ffil#2 0 0 1-30 18 180 
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130 135 140 

Phe Val Trp lie Ala Pro Pro Ala Gly Thr Gly Cys Val Asn Phe Met 

145 150 155 160 

Ala Thr Ala Thr His Arg Gly Gin Val He Phe Lys Asp Ala Leu Ala 
165 170 175 

Gin Gin Leu Cys Glu Gin Gly Ala Pro Thr Glu Ala Pro Leu Arg Pro 

180 185 190 

Asn Leu Ala Glu lie His Ser Glu Ser He Leu Leu Arg Asp Asp Phe 

195 • 200 . 205 

Asp Ser Tyr Lys Leu Gin Glu Leu Asn Pro Asn He Trp Leu Gin Cys 

210 215 220 

Arg Asn Cys Glu Val Gly Glu Gin Cys Gly Ala He Met His Gly Gly 

225 230 235 240 

Ala Val Thr Phe Cys Asp Pro Tyr Gly Pro Arg Glu Leu He Thr Val 

245 250 255 

Gin Met Asn Thr Thr Thr Ala Ser Val Leu Gin Phe Ser He Gly Ser 

260 265 270 

Gly Ser Cys Arg Phe Ser Tyr Ser Asp Pro Gly He Val Val Ser Tyr 

275 280 285 
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Thr Lys Asn Asn Ser Ser Ser Trp Met Pro Leu Glu Arg He Ser Ala 
290 295 300 

Pro Ser Asn Val Ser Thr He He His He lie Tyr Leu Pro Pro Glu 
305 310 315 320 

Ala Lys Gly Glu Asn Val Lys Phe Arg Trp Arg Gin Glu Asn Met Gin 

325 330 335 

Ala Gly Asp Val Tyr Glu Ala Cys Trp Ala Leu Asp Asn He Leu He 

340 345 350 

lie Asn Ala Ala His Lys Glu Val Val Leu Glu Asp Asn Leu Asp Pro 

355 360 365 

Met Asp Thr Gly Asn Trp Leu Phe Phe Pro Gly Ala Thr Val Lys His 

370 .375 380 

Thr Cys Gin Ser Asp Gly Asn Ser He Tyr Phe His Gly Thr Glu Ser 

385 390 395 400 

Ser Glu Tyr Asn Phe Ala Thr Thr Arg Asp Val Asp Leu Ser Ser Glu 

405 410 415 

Asp lie Gin Asp Gin Trp Ser Glu Glu Phe Glu Asn Leu Pro Ala Gly 

420 425 430 

<210> 3 



2 7 



ffi|iE#2 001-3018180 



#2000-109954 



<211> 2745 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (283) .. (2052) 
<220> 

<221> sig-peptide 
<222> (283) . . (363) 

<220> 

<221> misc-f eature 
<222> (284).. (849) 
<223> F-spondin domain 

<220> 

<221> misc-f eature 

<222> (970).. (1320) 

<223> CR-50 epitope region 

<400> 3 

ggggcgtcgc gtgcacaccg gcggcggcgg cgctcggagg cggacgacgc gctctcggcg 60 
cccgcggccc cggttccccc cgcgctctcg ctccggcggc ccaaagtaac ttcgggagcc 120 
tcggtctccc gctaacttcc. ccccgcgggc tcggttgccc ggacccgctc ggctcgagcc 180 
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cgccgccggc tcgccttccc cgcacgcggc tcctccgtgc cggtgcctcc gaaagtggat 240 

gagagagcgc gcggggcgcg cggcggcacg gagcgcggcg gc atg gag cgc ggc 294 

Met Glu Arg Gly 

1 

tgc tgg gcg ccg egg get etc gtc ctg gee gtg ctg ctg ctg ctg gcg 342 
Cys Trp Ala Pro Arg Ala Leu Val Leu Ala Val Leu Leu Leu Leu Ala 

5 10 15 20 



acg ctg agg gcg cgc gcg gec acc ggc tac tac ccg cgc ttc teg cct 390 

Thr Leu Arg Ala Arg Ala Ala Thr Gly Tyr Tyr Pro Arg Phe Ser Pro 

25 30 35 

ttc ttt ttc ctg tgc acc cac cac ggg gag ctg gaa ggg gat ggg gag 438 

Phe Phe Phe Leu Cys Thr His His Gly Glu Leu Glu Gly Asp Gly Glu 

40 45 50 

cag ggc gag gtg etc att tec ctg cac att gcg ggc aac ccc acc tac 486 

Gin Gly Glu Val Leu He Ser Leu His He Ala Gly Asn Pro Thr Tyr 

55 60 65 

tac gta ccg gga cag gaa tac cat gtt aca att tea aca age acc ttc 534 

Tyr Val Pro Gly Gin Glu Tyr His Val Thr He Ser Thr Ser Thr Phe 

70 . 75 80 

ttt gat ggc ttg ctg gtg acg gga etc tat acc teg aca age ate cag 582 

Phe Asp Gly Leu Leu Val Thr Gly Leu Tyr Thr Ser Thr Ser He Gin 

85 90 95 100 
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tct tct cag age att gga ggc tec age gee ttt gga ttc ggg ate atg 630 
Ser Ser Gin Ser He Gly Gly Ser Ser Ala Phe Gly Phe Gly He Met 

105 110 115 

tec gac cac cag ttt ggt aac cag ttt atg tgc agt gtg gtg gee tct 678 

Ser Asp His Gin Phe Gly Asn Gin Phe Met Cys Ser Val Val Ala Ser 

120 . 125 130 

cat gtg agt cac ctg cct aca ace aac etc age ttt gtc tgg att gee 726 

His Val Ser His Leu Pro Thr Thr Asn Leu Ser Phe Val Trp He Ala 

135 140 145 

cca cca get ggc aca ggc tgt gtg aat ttc atg get act gca aca cat 774 

Pro Pro Ala Gly Thr Gly Cys Val Asn Phe Met Ala Thr Ala Thr His 

150 155 160 

agg ggc cag gtg att ttc aaa gac gca ctg gec cag cag ctg tgt gaa 822 

Arg Gly Gin Val lie Phe Lys Asp Ala Leu Ala Gin Gin Leu Cys Glu 

165 170 175 180 

caa gga get ccc aca gag gee act get tac teg cac ctt get gaa ata 870 

Gin Gly Ala Pro Thr Glu Ala Thr Ala Tyr Ser His Leu Ala Glu He 

185 190 195 

cac agt gac agt gtg ate eta cga gat gac ttt gac tec tac cag caa 918 

His Ser Asp Ser Val lie Leu Arg Asp Asp Phe Asp Ser Tyr Gin Gin 

200 - 205 210 
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ctg gaa ttg aac ccc aac ata tgg gtt gaa tgc age aac tgt gag atg 966 

Leu Glu Leu Asn Pro Asn He Trp Val Glu Cys Ser Asn Cys Glu Met . 

215 220 225 

gga gag cag tgt ggc acc ate atg cat ggc aat get gtc ace ttc tgt 1014 

Gly Glu Gin Cys Gly Thr lie Met His Gly Asn Ala Val Thr Phe Cys 

230 235 240 

gag ccg tac ggc cct cga gag ctg acc acc aca tgc ctg aac aca aca 1062 

Glu Pro Tyr Gly Pro Arg Glu Leu Thr Thr Thr Cys Leu Asn Thr Thr . 

245 250 255 260 

aca gca tct gtc etc cag ttt tec att ggg tea gga tea tgt cga ttt 1110 

Thr Ala Ser Val Leu Gin Phe Ser He Gly Ser Gly Ser Cys Arg Phe 

265 270 275 

agt tac tct gac ccc age ate act gtg tea tac gee aag aac aat acc 1158 

Ser Tyr Ser Asp Pro Ser He Thr Val Ser Tyr Ala Lys Asn Asn Thr 

280 285 290 

get gat tgg att cag ctg gag aaa att aga gee cct tec aat gtg age 1206 

Ala Asp Trp lie Gin Leu Glu. Lys He Arg Ala Pro Ser Asn Val Ser 

295 300 305 

aca gtc ate cac ate ctg tac etc ccc gag gaa gee aaa ggg gag age 1254 

Thr Val He His He Leu Tyr Leu Pro Glu Glu Ala Lys Gly Glu Ser 

310 315 320 

gtg cag ttc cag tgg aaa cag gac age ctg cga gtg ggt gag gtg tat 1302 
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Val Gin Phe Gin Trp Lys Gin Asp Ser Leu Arg Val Gly Glu Val Tyr. 
325 330 335 340 

gag gcc tgc tgg gcc ctg gat aac ate ctg gtc ate aat tea gee cac 1350 
Glu Ala Cys Trp Ala Leu Asp Asn He Leu Val He Asn Ser Ala His 

345 350 355 

aga gaa gtc gtt ctg gag gac aac etc gac ccg gtc gac acg ggc aac 1398 
Arg Glu Val Val Leu Glu Asp Asn Leu Asp Pro Val Asp Thr Gly Asn 

360 365 370 

tgg etc ttc ttc cct gga gca acg gtc aag cat age tgt cag tea gat 1446 
Trp Leu Phe Phe Pro Gly Ala Thr Val Lys His Ser Cys Gin Ser Asp 

375 380 385 

ggg aac tec att tat ttc cat gga aat gaa ggc age gag ttc aat ttt 1494 
Gly Asn Ser He Tyr Phe His Gly Asn Glu Gly Ser Glu Phe Asn Phe 

390 395 400 

gcc ace acc egg gat gta gat ctt tct aca gag gat att caa gag cag 1542 
Ala Thr Thr Arg Asp Val Asp Leu Ser Thr Glu Asp He Gin Glu Gin 

405 410 415 420 

tgg tea gaa gaa ttt gag age cag ccc aca gga tgg gat ate ttg gga 1590 
Trp Ser Glu Glu Phe Glu Ser Gin Pro Thr Gly Trp Asp He Leu Gly 

425 430 435 

gca gta gtt ggt gca gac tgt gga acc gta gaa tea gga eta tea ctg 1638 
Ala Val Val Gly Ala Asp Cys Gly Thr Val Glu Ser Gly Leu Ser Leu 
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440 445 450 

gtg ttc etc aaa gat gga gag agg aag ctt tgc acc ccc tac atg gat 1686 

Val Phe Leu Lys Asp Gly Glu Arg Lys Leu Cys Thr Pro Tyr Met Asp 

455 . 460 465 

aca act ggt tat ggc aac ctg agg ttc tac ttc gtt atg gga gga ate 1734 

Thr Thr Gly Tyr Gly Asn Leu Arg Phe Tyr Phe Val Met Gly Gly He 

470 475 480 

tgt gac cct gga gtc tct cat gaa aac gat ate ate tta tat gca aag 1782 

Cys Asp Pro Gly Val Ser His Glu Asn Asp He lie Leu Tyr Ala Lys 

485 490 495 500 

att gaa gga aga aaa gaa cac att gca ctg gac act ctt acc tat tct 1830 

lie Glu Gly Arg Lys Glu His He Ala Leu Asp Thr Leu Thr Tyr Ser 

505 510 515 

tec tat aag gtt ccg tct ttg gtt tct gtg gtc ate aac cct gaa ctt 1878 

Ser Tyr Lys Val Pro. Ser Leu Val Ser Val Val lie Asn Pro Glu Leu 

520 525 530 

cag aca cct gee acc aaa ttt tgt etc agg caa aag age cac caa ggg 1926 

Gin Thr Pro Ala Thr Lys Phe Cys Leu Arg Gin Lys Ser His Gin Gly 

535 540 545 

tat aat egg aat gtc tgg get gtg gac ttc ttc cat gtg ctg ccc gtt 1974 

Tyr Asn Arg Asn Val Trp Ala Val Asp Phe Phe His Val Leu Pro Val 

550 555 560 
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etc cct tea aca atg tct cac atg ate cag ttt tct att aat ttg gga 2022 
Leu Pro Ser Thr Met Ser His Met He Gin Phe Ser He Asn Leu Gly 

565 570 575 580 

tgc ggc aca cac cag cct ggg aac agg tga gaagcatgee gagtgtccta 2072 
Cys Gly Thr His Gin Pro Gly Asn Arg 

585 : 590 

acatggtagg aaataaacac atgcactgga ccattgaagt aagtttgtca gtaggatttt 2132 
tggatgggat tttaacaaaa tatccattaa gaaaatacag attcctactc cctccctaaa 2192 
agagttcttt ggttaataaa tagaagggat gtgactgggt agatttttag gttagaatag 2252 
tttcattcag ggagcttgat acaagttatc agaggtgttc accatgetgt gtggcagcat 2312 
cccccgttct aacagattgc tgggtgaaga tgactgaaga caagattggc ttctgttggc 2372 
tggtgacccc ttataatagg tatggaagtc aattagcact tcaagggcta tgacttctct 2432 
gctcctcttg cataagtgtt gctcccatcc tctgtaaaga actttgetga cctcacattc 2492 
acaggatgaa gtgacagtgt gagacatggt aattgectag ctatctatca aattcaagag 2552 
cacaaaccca gtttactgtg tattgtcctt cagaegtage ttttatggca gtaatccaat 2612 
ggcttgccct ctgaaggctg gtcaggcttc agtgagagat gacacattta gtaaaggtct 2672 
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tagagaaatc ccacattcat cgactcattc aaggtattta gctagaaata aaaagaatca 2732 



aaaaaataaa tta 2745 

<210> 4 
<211> 589 
<212> PRT 

<213> Mus musculus 
<400> 4 

Met Glu Arg Gly Cys Trp Ala Pro Arg Ala Leu Val Leu Ala Val Leu 

1 5 10 15 

Leu Leu Leu Ala Thr Leu Arg Ala Arg Ala Ala Thr Gly Tyr Tyr Pro 

20 25 30 

Arg Phe Ser. Pro Phe Phe Phe Leu Cys Thr His His Gly Glu Leu Glu 
35 40 45 

Gly Asp Gly Glu Gin Gly Glu Val Leu He Ser Leu His lie Ala Gly 

50 55 60 

Asn Pro Thr Tyr Tyr Val Pro Gly Gin Glu Tyr His Val Thr He Ser 
65 70 75 80 

Thr Ser Thr Phe Phe Asp Gly Leu Leu Val Thr Gly Leu Tyr Thr Ser 

85 90 95 
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Thr Ser lie Gin Ser Ser Gin Ser He Gly Gly Ser Ser Ala Phe Gly 

100 105 110 

Phe Gly He Met Ser Asp His Gin Phe Gly Asn Gin Phe Met Cys Ser 

115 120 125 

Val Val Ala Ser His Val Ser His Leu Pro Thr Thr Asn Leu Ser Phe 

130 135 . 140 

Val Trp lie Ala Pro Pro Ala Gly Thr Gly Cys Val Asn Phe Met Ala 

145 150 155 160 

Thr Ala Thr His Arg Gly Gin Val He Phe Lys Asp Ala Leu Ala Gin 

165 170 175 

Gin Leu Cys Glu Gin Gly Ala Pro Thr Glu Ala Thr Ala Tyr Ser His 

180 185 190 

Leu Ala Glu lie His Ser Asp Ser Val lie Leu Arg Asp Asp Phe Asp 

. 195 . 200 205 

Ser Tyr Gin Gin Leu Glu Leu Asn Pro Asn He Trp Val Glu Cys Ser 

210 215 220 

Asn Cys Glu Met Gly Glu Gin Cys Gly Thr He Met His Gly Asn Ala 

225 230 235 240 

Val Thr Phe Cys Glu Pro Tyr Gly Pro Arg Glu Leu Thr Thr Thr Cys 

245 250 255 
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Leu Asn Thr Thr Thr Ala Ser Val Leu Gin Phe Ser lie Gly Ser Gly 

260 265 270 

Ser Cys Arg Phe Ser Tyr Ser Asp Pro Ser He Thr Val Ser Tyr Ala 

275 280 285 

Lys Asn Asn Thr Ala Asp Trp He Gin Leu Glu Lys He Arg Ala Pro 

290 295 300 

Ser Asn Val Ser Thr Val He His He Leu Tyr Leu Pro Glu Glu Ala 

305 .310 315 320 

Lys Gly Glu Ser Val Gin Phe Gin Trp Lys Gin Asp Ser Leu Arg Val 

325 330 335 

Gly Glu Val Tyr Glu Ala Cys Trp Ala Leu Asp Asn He Leu Val lie 
340 345 350 

Asn Ser Ala His Arg Glu Val Val Leu Glu Asp Asn Leu Asp Pro Val 

355 360 365 

Asp Thr Gly Asn Trp Leu Phe Phe Pro Gly Ala Thr Val Lys His Ser 

370 375 380 

Cys Gin Ser Asp Gly Asn Ser He Tyr Phe His Gly Asn Glu Gly Ser 
385 390 395 400 

Glu Phe Asn Phe Ala Thr Thr Arg Asp Val Asp Leu Ser Thr Glu Asp 
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405 410 415 

lie Gin Glu Gin Trp Ser Glu Glu Phe Glu Ser Gin Pro Thr Gly Trp 

420 425 - 430 

Asp He Leu Gly Ala Val Val Gly Ala Asp Cys Gly Thr Val Glu Ser 

435 440 445 

Gly Leu Ser Leu Val Phe Leu Lys Asp Gly Glu Arg Lys Leu Cys Thr 

450 455' 460 

Pro Tyr Met Asp Thr Thr Gly Tyr Gly Asn Leu Arg Phe Tyr Phe Val 

465 470 475 480 

Met Gly Gly He Cys Asp Pro Gly Val Ser His Glu Asn Asp He He 
485 490 495 

Leu Tyr Ala Lys lie Glu Gly Arg Lys Glu His He Ala Leu Asp Thr 

.500 505 510 

Leu Thr Tyr Ser Ser Tyr Lys Val Pro Ser Leu Val Ser Val Val lie 

515 520 525 

Asn Pro Glu Leu Gin Thr Pro Ala Thr Lys Phe Cys Leu Arg Gin Lys 

530 535 540 

Ser His Gin Gly Tyr Asn Arg Asn Val Trp Ala Val Asp Phe Phe His 
545 550 555 560 
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Val Leu Pro Val Leu Pro Ser Thr Met Ser His Met lie Gin Phe Ser 

565 570 575 

He Asn Leu Gly Cys Gly Thr His Gin Pro Gly Asn Arg 
580 585 

<210> 5 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<220> 

<221> modif ied-base 
<222> (8) 
<223> i 

<400> 5 

arttyggnaa ycarttyatg tg 22 

<210> 6 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: synthetic DNA 



<400> 6 



tgytccccat ycartt 



16 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

atgtcctcac tggaaagatc 20 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: synthetic DNA 



<400> 8 



cagcaacaca taggggacaa 



20 



4 0 
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<210> 9 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

ggccacgcgt cgactagtac gaattcatct atagcttttt tttttttttt t 51 

<210> 10 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

cagtgtcgtt gcttcccacg tgagtcatct tccca 35 



<210> 11 
<211> 35 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 11 

cgacaggtac aggatgtgtc aacttcatgg ccaca 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 12 

tcccacaaca aacctaagtt 

<210> 13 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 13 



atgtcctcac tggaaagatc 



20 



<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 14 

cgggataaca ttcagggtat cact 24 

<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 15 



atccatggcg gtaactgtct tcct 



24 



<210> 16 
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<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

gtcctgatct acaaacacct gctact 26 

<210> 17 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 17 

aggtagcaca tggacaaaat cc 22 

<210> 18 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

4 4 ffill# 2 001-3018 1 80 



#2000-10995 4 



<223> Description of Artificial Sequence: synthetic DNA 



<400> 18 



ctgaagcaaa ccagtcaccg tggtca 



26 



<210> 19 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 19 

tagtgagtgt gacaatcaga agtga 25 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 



20 



ggccctttct ggataagaat c 



21 



4 5 
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<210> 21 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 21 

tcaaccattt gctcatacag atgcaca 

<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 22 

cctccaagtc tgcctttatg 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 23 

gcggacaaca atatgcaagg 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 24 

gcggacaaca atatgcaagg 

<210> 25 
<211> 20 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:synthetic DNA 
<400> 25 
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ggttgttgac aaactggtcc 



20 



<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 26 

cgcgtcgact agtacgaatt 20 

<210> 27 

<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence:synthetic DNA 



<400> 27 



ctgattggat tcagctggag 



20 



<210> 28 



<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 28 

attcagccca cagagaagtc 20 
[0 0 3 8] 

®J#I## 5 ~ 1 7 , 19, 20,'*J:tf22~28H:, V-©&SB2#J 
. @H^J## 1 8 J: 2 1 fcj:, 7n-7*cz>J&MB#J£^1v 
[01] 

T7V*l.y*jtf3LJbV-Vy9yrt9 9t (Xreelin) .<D%±&<D# yrf9 ft ( 
A) js&Tfh?y>r--hmT4y7*-J* (B) l/^-^ KSB^Jfe«ktfT7" 

(t) -e^ufciK««©T5 ;b*wu ^£McDy-u 

[023 

Ate, 77'J #x;V(Xenopus), V7 X (mouse) £ J; h (human) y - 

U >A°?iI(D*£5£7^ ;i07;i/f7°;i/77>f>^> h fc^-T, Signalase 
V 7 h^^SStlfcJSjei/^^/^^ K»C«J»&5IV^. F-spondin k^-t> 

lALfe^77'li-T^bf: 1 Xreelin^[^-©r ^ ^Bft^aSti • "e^Lfe, 
Bl±, 77X'J -U yftyjiZM, Xreelin& <fctf > ^y>T- h MXreel intf)^ 
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[0 3] 

Ate, Xreelin©^ -if>yn^y h^CDM*$:^-r o *V*$cffl («-) 
(<«) 

-7u-ti/y>f£tit=.. ^VxV - V y * y rtir 9t°75 V *y 'h & V t>-ffriz/}sz 
(<«) 

tt b^yT- bm(DV-Vy$yrt?M£^M2fr£VJX(D#yA?KZB-t 

o 

[04] 

«*©?g£|£|^©RNA-9->yOl/£/8^T, RT-PCR&ff o fe^Sr^fo 
[05] 

^§?Xreelin ■RNA0)##&in situ ^ y ^ if- a >T?IM^fc$gJ|l £ 

^i- (05 a, b, c, d, e, f) „ mmiz&vzm0k<Di&m&£&mmz-& 

vt&mmftMMZVfmfc't&rc.ito* xdii (D)a3J:tfx*;*yf=;i,s>(F)ic;tfr 

57>f.t>^^n-y=btfctMbf:„ mm^m^frvy^jut, (a) 35/36 

$<Z):£K ■; (B) A7M<D±m ; (E; F) 51«§©i£#©*¥-gjWHSJ# ; &?>tf{c (C 
. D)»j», (G) -|ifc<fc.tf(H) Wil^)l/^;i/T^mbfe54il©^ia^T^ofe = 
a:7>ft>^^n-^, cp: /Mil, ob: ng^, s: -fe > X - ?\ tec:^ 
c %faR%&'- A, B 500ytim; C, D, G, H 100/ttm; E, F 200 fim a 
[0 6] 
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^^MXreelin mRNA£ h^ytf- SMXreelin mRNA©!^^ 0 # - > £ in istu 
KJ-fV #J if- ^3 >(A~C)fcitfTaqMan PCR^«f (D) tC J: o T JtKL/feJB* 
51&/hflK<Z>*¥9J»r9J/ttf I lC, ^MXreelin mRNA (A) £ J: t>* h 9 >^ 
-h§i!Xreelin mRNA (B) tf^ffi £ *l £ c jO$©^#&^£MXreelin<Z)-fe:/*y _ 

n-.^M *vx.s-efc(c). mRU- 100 ^n, t7u*^^^x;hk(e 

)©7o(DgP#Sj3fc©:£RNA£TaqMan PCR#*f JC frfr . <fc tfM < & 

ofc^tt, ^^MXreelin mRNAfc «fc.tf h ^ >>!r - h^Xreel in mRNA© 3 fcT 
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mi] 



B 



-156 CATTCTACTCTOC6TTAACTTTCOTTTTCTTCAC 
-120 TT T AACT TTCAAGAA ITT AAAAAAAAC CAT T AA TT AT A T ATTT AT AT AAAT AT AT AT A TAT AAKC T CTC T A TC C C AC C C T6C T TA TGAAC AAAGCTCA TT AACAACAC T C GCAC CCA GCA 

i ATGCAACTcaceACAC<TTeTccccTwccaTcaem«Tcam 

MELLHT FCCGRBTLLL FTGXlCfVVARO VCYYPIlFSPFFF 40 

121 CmGCACTCATCATCCAGMCTCCAA<^WTCCC^ 

LCTNHCELCCOGEQCCVLtSlHLACNPSTTIPCqCTHVT I 10 

2<l TCCACTACTACCTTCTTTCvATCCTCTTCTCCTCaCTCCaCTTTaCACTTCTaCCaCT 

STSjTFFDCLlVTCLTTSTSVQASQSIGCSKAFCFGXMSOft 12« 

361 CACmGCTACCCAGmATCTCCACTCTCGTTCCTTCCCACGTCACTCATaTCC^^ 

Q FCTQFNC SVVASH VSHLPTTML $FV*IAPPAGT CCVNFm 160 

481 CCCAC/G£AACACATAGGCGACAA£TTATTTTCAAGCATCCCCTCCCAtAAC^ 

ATATHRGQVIF(OALAQQLCCQGAPT£APlRPNLAClH$[ 200 

601 accatccttttacc^catcattttcactcatataaccttcaccmt^ 

StLLAOO^OSYKLqCLNPNIflLQCR NCEVGCqCCAtMHCG 240 

721 gcactcactttttctgatccctatccaccaa<>gaattgataactct^ 

AVTFCOPTCPAELXTVQMNTTTASVLQFSXGSGSCRFSTS 289 

S41 GACCCTCGAATTCTCCTGTCATACACAAAGAATAATTCATCTACTTG(UTCCCATTCGA(UCAATTACTCOCC^ 

OPGXVVSTTKNNSSSNMPLERISAPSNVSTIIHXXYLPPC 320 

961 CCTAAAC<>CA>AATCTCAAAmCCrrCCACGCA<XAGAA^ 

AKG£NV)CFIt1fSQENMqAGDVT|ACl*AL 0NtLI XNAAHKEV 360 

1081 CTCn-A(>AGACAATCTA(UTCCAATC<UCACAGCAA>CTCGCm 

VLEONLOPMOTGNKt.fFPGATVKHTC q SOGH^IY FHCTES 400 

1201 AGTGMTACAACTTTGCTACTACCkCAGATCTGGATCTTTCCACTGAGGACATCCACCACCACTCGTCTGAACACT^ 

SEYNFATTBOVOl$$EDXQ0Q*$EEFENlPAC*eXVGAVX 440 

1321 GCAACAGAATGTGCaaCCATACAATCC^CTTCATCTCTTGTTTTTTTGAAGGATG 

GTECGTIE SGSSLVFLKOGC RKVCTPTMOTTCTGNLRFYF 480 

1*41 ATtATCWCCGMTCTCCACTCCACCACAATOCATCAAAATGATGTMncm 

XM GCM CSPGC SHENDV tlYAQ IDGRKEH IXMDTLATSSYX 520 

1S61 GTTACTTCTCTTCTTTCTGCTGTGfcTAACTCCTGATCTACAAACACCTGCT 

VTSIVSAV X J PDLQTPATKFCL ICQTSHR CH NL K V ■ A V 0 F V S60 - 

1«1 CATCTCCTACOGTATTCCCTTCCfcCTGAATCACATATCGTTCACTTTTCCATTAACCTTGGATGTC 

HVLPVLPSTf SHHVqFSIN LGCCSHqpC N&VSLCFST.NH G 600 

1801 CGTACTTCCTCT1TCTTCCACTCCUGTGTCTCCCAGA<OTATCTGCTCGATCCOkTCTA<CCCACACC<- 
RSWSLLMSECLPCLCACSHLPHS- 

Y 

CGGTAAATTTTACATCTA6CCATCAGC 

C • 432 

1321 ATT ACATTTTATCAC CTGAAAATGCAAGAAACAC T ATTTAT A T AfAT ATTTTAAAGGTCAAT ACACAACCCTaTAAA TCGCACCTT ACCGC TACCAT G TAAA TATTTTT AATCTTC A TAA 

1*41 TGTCAT AGGT GGTAAGT ATTTT ACA TAGCaCTT AC TGA TTGATTATT ATT CTT TCTCTT TT ACCCAG TT ACACC T AAC ACAC ACCCC AT TTTTTTC CAA TC GCAACATC CATTT TGCC GC 

1561 TCTCaCGM*AACATTTGTTTCATTTATGC(ATTTGMCCTCTCTCTATGACA£TC<AGCTAAA^ 

1681 AAATA TGACT CAC ATTAAA TC AC TAAGAT C ACTT CAAGT AT AC T AC GCTCCATT AATC TCCCAAT AAACATTT A CAA TTCT ATTTT ATAT TTT A TA TTT AAGATT ACAATTC AC TC C ATT 

1881 CTTGTACCTTGOTCACATTTGTC^CTAGTTTATGGGTCMTAGACAGCCATCATACArTACTCAGACTAA^TCCM 

1921 GTCACTGTCAACTAAATOUCCAmGCrOkTACA(>TGaa 

2041 ACTTC CaCC TCaC AAAAAT ACAATCCaCA ITTAAACA T CATGGTT C TCATT AC C CCT A^TAA^aCTCC CCTTT T TTT C A J 
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